Glutamic acid 274 is the nucleophile in the active site of a "retaining" exoglucanase from Cellulomonas fimi.
In addition to its known substrate activity with p-nitrophenyl beta-cellobioside, the exoglucanase from Cellulomonas fimi has been shown to utilize substituted phenyl beta-glucosides as substrates, of which the best is 2',4'-dinitrophenyl beta-D-glucopyranoside. The enzyme can be inactivated by treatment with 2',4'-dinitrophenyl 2-deoxy-2-fluoro-beta-D-glucopyranoside, by trapping of the covalent intermediate in catalysis, as has been shown for a beta-glucosidase (Withers, S.G., and Street, I.P. (1988) J. Am. Chem. Soc. 110, 8551-8553). The intermediate formed is stable but can undergo turnover in the presence of cellobiose, reactivating the enzyme by transglycosylation. Using a tritium-labeled inactivator it has been possible to isolate and sequence a radiolabeled peptide from this enzyme, and the active site nucleophile has been identified as glutamic acid residue 274. This glutamic acid residue and its sequentially proximal amino acids are absolutely conserved in the homologous family F of cellulases.